Suppression of JH biosynthesis by JH analog treatment: mechanism of suppression and roles of allatostatins and nervous connections in the cockroach Diploptera punctata.
Juvenile hormone analogs are known to inhibit the production of juvenile hormone (JH) by the corpora allata (CA). However, the mechanism of this inhibition remains undefined. We have used two JH mimics, fenoxycarb and pyriproxyfen, to examine the mechanism of suppression in the cockroach, Diploptera punctata. Denervation experiments demonstrated the importance of nervous connections between the brain and CA for the inhibition of JH biosynthesis by fenoxycarb. Fenoxycarb treatment alters the sensitivity of CA to allatostatin treatment in vitro. Suppression of JH biosynthesis by fenoxycarb following denervation of the CA showed that innervation was in part responsible for the inhibition. Similarly, maximal inhibition by Dippu-AST7 requires intact nervous connections between the brain and CA, particularly during rapid vitellogenesis. qPCR analysis of brain, CA, ovary and midgut extracts revealed that both allatostatin and its receptor Dippu-ASTR2 show increased levels of expression following topical fenoxycarb treatment, particularly in brain tissue on days 4 and 5 of the first gonadotrophic cycle and in CA on day 4. The correlation between inhibition of JH biosynthesis and increased expression of AST and ASTR2 in brains and CA, together with increased sensitivity of CA to allatostatin in vitro, suggests that allatostatin may be one of the effectors by which fenoxycarb inhibits JH biosynthesis.